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(a) 

A substitution Alphabet with al t e r na t i ve equivalents, 
(SUbsti tution Table) reciphered (periodic adder) 

A key wor d i s vrr i t t en in a square 10 :x 1.0 ei thor in the 
centre (exD.r.1ple 4) or in the four corners in the form of a 
spiral from the outside to the inside (example 1) or 
diagonally (example 2) and around this the alphabet and numerals from 
1 to 0 until all the squares are filled in. The first ten 
figures of the current adder are taken as row und colunm 
indicators (exM.~le 4). 

Th e adder is compos ed frou the t ext of' a book in which the 
letters of a line (deterl1ined by means of an indicCltor Gr oup) •of the book in question are split up into groups of t en and the 
l etters in such a group a re nuube red f r om 1 to 0 according to 
their alphabetical order (exill;~le 3). 

To encipher a t ext the Le t te rs of the plain Language 
text are first of all chanGed into nlliJerals in &ocordance 
vdth the substitution t able, the r ow indicator constitutes the 
first digit and the col.urnn indicator the s econd digit of 
the oipher el ement (exnmple 5). The complete text having . tihus been 
turned into nune ral,s the adder is wr i tten under it and added 
wi thout carrying the t ens (ex D._lJple 6). The meas agc to be 
enciphered is usually cons ide r abl y l onger than the adder nnd in 
this case the adde r i s r epe nted until the complete message 
has b een reciphered. 

The enciphered text thus obtained is split up into gr o ups 
of 5 figures each, the indicator gr oup for the adder (xl-ge 
and line of the book) is TIr i t ten in in a position aGreed upon and 
the indicator numerals which usually correspond to [, particular 
substi tution table are added on as the last group. 

Note: In the plain langauo.ge texts of raes s age s in this 
system it is noticeable that the beginnings (and the signature) 
of single mes sages are, to a gr ea t extent, identical or similar 
to one another, for instance: 

NR. (figures) --- NR (figures)--- DN .(ficuros)
 
ZDN. (figures) "._- DNIA (figures) --- DO (nane) etc.
 

'A IT3 b II ~ 
I I 

J D 'E 1Ti' 

Yf i ' I p\~ tp Q Z 1 ~ 

V C D X Y E 1. 2 ~ 
U B Ie A 5 6 B W3 I 

,-- ._- ,-. ;...... 
0 Vol 4 ... E F 7 z R K 

N V 3 1\':.1 H G 8 (!) ,-, L.:) 

T A J iD IR- 9 C G 4 J 

8 '6 -~TI 2 1 H 5 K 

~ ~ 18 U T 7 6 ~ , L 

1' !Qip 0 !VI L ;N MIL 

-
,A ID If I ~ 1.- ) 

J IA ,.. :,.1 p 

S ' .. tr IpX Y M .Q B 

T.' Ii: )QY Z N r L C 

U F U 11 z A 8 ,L D 

V G V R •• P T 1M E 

W H W S . ~ Q.U N F 
1 - 
X I '! I B C V a G 

YJ )'UC D R, ~ P H 
._. --  - c- c-- EsTwtryo.z Z V D 

., L I ! f .1/ 19_ IX I~ . -'~. -, . ~ ' -

Example 1. Example 2. 



ElCnrnple 3. 

The line of the book in question r eads: 

Lich gl.c d. ohglil. tiges, unmen sch'Li.ch ,' unb ewegliches Gesicht blickte 

lichgleich gUl t iges un mens ch l i ch unb eweglic hes gesicht blickte 
9715403826 2958431706 8390147625 9813045762 5284397160 1642573 

Example 4: 

,.' 

r- 1 - (" )S T U V W X Y Z 1 
' .-

R 5 6 7 8 9 -e .A B 2, 
-. 

Q 4 L 11 l,i N 0 P ":a, 3 ,.-f-- -., 

p 3 K 
. 

Q D 4 
-- - .......-

0 2 J R E 5 

r N 1 I S F 6 
-

M (j) H .A. T G 7 .- ~- -- - ----
-B 8.h' Z G U H . .- - ,-

L Y F C V I 9 
. 

K X E '- f D Vi J -e-

Exo.mple 5. 

The follo~~ng text is to be enciphered: 

Nr. 127. 22.9 • DO S ten. 

10 79 43 07 47 36 43 47 47 43 26 43 ?3 49 99 97 25 14 43 
N R • 1 2 7 • 2 2 • 9 • DOS TEAt . 

(Enciphered f rom the subs ti tution t able in Exnmple 4) 

Exomple 6. 

10 79 43 07 47 36 43 47
 
97 15 40 38 26 29 58 43 etc
 

07 84 83 35 63 55 91 80
 

The finished messnge wouLd then coraaence in the f'o'Ll.owi.ng form: 

(preamble) 07848 33563 55918 etc 

(Trns: HRL) 
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(b) 

Bigram Substitution Alphabet (FiGure Substitution
 
Alphabet) with short recipher (6 digit adder).
 

A square 30 x 30 is' divided into 9 s que.res 10 x 10. The 
olphabet is written horizontally over the upper l~argin and verticolly 
opposite the left-hand margin so tlli~t it is in the natural 
order horisont£~y and in a systematic but not continously 
alphabetioal form vertically. Between the nl phabeta nnd the margins 
one row is kept free to enter in the row and colunm indicators. 
Figures wr i t t en above and by the side of the alphabets are for the 
purpose of encipherinG numerals, D. special "figure sign" similarly 
written in indicates that figures and not letters are to be 
read (exmnple 1). 

Figures from 1 to 0 TIhi ch are used in the natural order 
serve as xo« and colwnn indico..tors. The beginning figures in these 
ro\~ of nunbers are not always the same, however, but are rather 
determined by menns of the indicator group on each occasion 
(examples 2 nnd 3). 

The 9 individual s qu r.res are likevTise numbered in regUlar 
order begirming with the figure indica.ted. by the indicator group 
(examples 2 and 3) • 

The indicator gr oup for the row and colunm indicators 
consists of h figures of which one (uaual.Ly the third) seems to 
be a durnmy only, (in order to uake the indicator group recognizable ?). 
The first figure of the indicator group denotes the figure ~~ th whioh 
the row indicator conmences , the second shows the numoez-i.ng of the 9 
single s quares and the fou r t h likewise denotes the colwnn indicator 
( examples 2 and 3). 

For reciphering 6 digi t adder-s are used which, rnor eove r , 
zue different for every day of the morrth, The indicator gr oup for 
reciphering consists of a 4 digit group which is not hing 
more than the date of the day and mont h . 

Both indicator gro ups ar-e reciphered, not however, with 
the adders fixed for th e mce s age but (usually) 'with an 
historical year-date which stays the same in all mes sages 
(example 4). 

In order to encipher 0.. plain Lnnguage t ext it is first 
of all split up into groups of 2 letters each. The row and 
co.Lumn indicators are then wr-i, tten underneath the horizontal and 
to the right of the vertical al.phabe ts in the cipher square, the 
9 squares ~e olso nwnbered, (each o..l phabot and also each of the 
9 squares beginning vTith 0.. figure chosen at random). The 
letters of the plain Language text arc nOV1 turned into 
figures by looking for the first letter in the vertical 
alphabet and the second letter in the horizontal alphabet ond 
putting the indicator figures at the side or undorneath as the 
case may be in pl ace of the l etters. Between the t\~ fi f,ures 
thus obtruned the number of the square i 8 added 'which can toins 
the inters ection of the co-ordinates of thes e letters so th~t 

a 3 digit figure group is now produced,( exon~le 5). 
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The complete plain languoge text being enciphered by 
this means the o.dder, determined by the date in ques tion, 
is wr it t en underneo.th 'and added aymbo.Li.cal.Ly (Le. without carrying 
the tens). The finished messo.i3e is divic1ed into 4- digit gro ups nnd the 
indicator groups (which nrc ngnin reciphered uepo.ro.teJy with the 
nmabers of a year) nre inserted at an agreed position, (example 6). 

Example 1 

111222333 4- 4- 4- 5 5 5 G 6 6 7 7 7 8 8 8 9 9 900 0 
ABC D E F G H I J I K L L lvi N 0 P Q R STU V WX Y Z • , Figures 

1 A 
2 D 
3G' 
4 J 
5.t 
6 0 
7R 
8 U 
9 x 
o • 
1 B 
2 E 
3 H 
4 K 
5 M 
GP 
7 S 
8 v 
9 Y 
o , 
1 C 
2 F 
3 I 
4L 
5 N 
6 Q 
7 T 
8 w 
9 z 
o FiGures 

--- '~-_._--_.~ -'---------''----_._._-----------------_ .._-' 
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Example 2. 

The indicator, ,for instance, being:, . 

the conpletc cipher square would appear thus: 

1 A (g)
 
2 D 3
 
3 G 4
 
4 J 5
 
5 ~; 6
 
6 0 7
 
7 R 8
 
8 U 9
 
9 X 0
 
0 1
 
1 B 2
 
2 E 3
 
3 H 4
 
4K 5
 
5 Ivl 6
 
6 P 7
 
7 S 8
 
8 V 9
 
9 y 0
 
o • 1
 
1 C 2
 
2 F 3
 
3 I 4
 
4L 5
 
5 N 6
 
6 Q 7
 
7 T 8
 
8 w 9
 
9 z 0
 
OFigures 1


" ._. 

1 1 1 2 223 3 3 4
 
ABCDEFGHIJ
 

@67 89 01 234
 

@
 

1
 

4
 

7 8 8 8 9 9 9 000
 
KL~MNOPQRST U V WX Y Z • , Figures
 

5 6 7 8 901 234
 

4455566 6 7 7
 

5 6 7 8 901 234
 

09
 

I
 

2
 3
 

-

6
5
 

; 



Example 3.
 

'Ni th D.l1 indicator gr oup 914-6 the cipher s quare 'would be:
 

1 A @ 
2 D 0 
3 G 1 
4- J 2 
5Z 3 
6 0 4
7 R 5 
8 u 6 
9 X 7 
o. 8 
1 B 9 

eta. 

1 1 1 2 223 3 34-4
ABC D i F G H I J K etc. 

(678901234-56 

Ex....£!TIpl e [ I;. 

If the indicator gr oup wns 284-5 i111 Q the date 22/10 and the 
reciphering number for indicator gr oups was 1914-: 

284-5 2210 
1914- 191h. 

the indicator 3759 3124- wouLd be ente r ed in the in the 
gr oups co~~leted meas age . 

Exampl e 5. 

The follo¥Qng t ext i s t o be enci phe re d : 

P r z y j e cha,l e m d a 1 0 nd y n u • 

p r z y j e c h a t e E1 d a 1 0 n d y n u • 
723 060 589 24-2 297 328 390 550 64-8 029 902 

(Enciphered from the cipher square in exempl,e 2). 
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Supposing the adder for the 22nd of each month to 
r ead; 553276 and the number wi t h which the indicator gro ups 
are reciphered to be 1914 again:

P I' zy je ch a;i. em do 10 nd yn u • 
723 060 589 242 297 328 390 550 648 029 902 
553 276 553 276 553 276 553 276 553 276 553 

276 236 032 418 740 594 843 726 191 295 455 

(enciphered from example 2) 

The indicator gr oups 2845 2210 
1914 1914 
3759 3124 

The completed lJeSsage would then appear thus:

(preamble) 2762 3603 2418 rj75~ 7405 9484 3726 13124\ 1912 

etc. 

Trns: WRL 



(c) 

Bigram Substitution Alphabet (Letter Substitution hlphabet)
 
with Substitution Table.
 

A squ~re 36 x 36 i~ divided into 9 individual squcres 12 x 12. 
The al.phebe t is wr.i tten horizontally above the upper edge and vertico.lly 
by th~ side of the left edg e in a systematic but not continuously 
alphabetical form in both cas es (example 1). 

One column is kept free between the alphabets and the edges 
t o enter i n th key word which acts on a DOW and column 
indicator. For the enciphering of numbers and other special 
signs, 3 further small squares 12 x 12 are provided which are 
written in undernenth the other squares with a space of 3 or 4 
lines between, (example 1). 

An agreed key ;vor.d (in which no letter may be repeated) 
acts as D. row and column i ndicator and f or the desd.gno. t.i on of 
the 12 individual squnres. The letters of the key word with which 
the row and column indicators and the designation of the squc~es are 
to couunence nre specified by an indicator gr oup, (exilll~~es 3 and 4). 

The key wor d is changed at definite intervals. 

For reciphering a substitution tabla is used in which on one 
si de (the l eft) is entered the key word (beginning with the 
l etter given by the indicator gr oup) and on the ot he r (the right-hand 
side) the normal alphnbet like~ns e besinning vd t h the letter gi ven by 
the indicator group (exmnple 2). 

The (single) indicator gr oup consists of 5 letters of which 

the first indicates the letter vn t h ~mich the key-word begins 
when row indicator 

the second Ln di.cntes the letter y,i th which the key word
 
begins M designation of the 12 s qurres
 

the third indicates the letter ya t h which the key word be gins 
as coluum indicator 

the fourth indicates the l etter vnth vmich the key word begins in the 
substitution table 

the fifth indicates the 10tter with which the o.lphabet begins in 
the substitution table 

(examples 3 and 4) • 

The indicator gr oup is not reciphered. 

To encipher a rlcin language text it is first of all 
divided into gr oups of 2 l etters each. One then enters the key 
word as a row and colurnn indicator, underneath the horizontal alphabet 
(sinulnrly abov e the 3 separate squares also) and on the right 
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of tho vertical alphabet in the cipher s quare and also 
designates the 12 smull squares, (in the cnse of each 
alphabet ill1d of the 12 squares beginnins with [L letter of the 
key word chosen nt random). The plain lc~guage letters are 
now converted into cipher letters by looking for the first plain 
Language letter in the ve r t'i cnl. alphabet and the second in 
the horizontal ulphnbet I:tnd SUbstituting the indicator letters, 
at the e i.de arid below respectively, for the plnin Lcnguago letters. 

Be tween tho two cipher Le tters thus obtained tl"Jo' letter of 
the s quare is added which can t ai.ns the intersection of the 
co-ordino.tes of the two pl.ai.n language letters, so tho.t 0. 3 
pLace l etter group is p roduc ed , (exo.mple 5). 

The complete -i)ltdn Language text bei.n g enciphered by this 
mceris , the cipher text (which only consists of letters of the 
key word) is changed into letters of the al.phnbe t from tho 
substitution table. 

Forthio purpose the key wo r d is written on the left 
hand side of the substitution table [tne) the al.phube t on 
the right-hand side in both co.ses beginning ~~th any letter of 
the key word or aLphabe t ns the cr.s e may be, (exDmple 2). 

The firs t cipher 10 tter is then looked for on the left
hand sido of the subs t i.t.utri on to.ble and t: lotter of tho 
alpho.bet on the right is substituted, o.fter that the second 
letter in the s ame YT[,'./ t:ncl so on. 

In this manner the 'whole ucs s age is enci.r-her'ed 
and divided into 5-plcLce sroups. iI.ftcr the indicator [£roup has been 
compos e d from the firs t letters of the oo Lumn and row indicators, 
tho designation of the squares, tho key-word and the clphnbet of the 
subs ti tution Labil.e and ins orted in tho posi tion c.greed on, the 
message is coupleted, (example 6). 
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Exampl e 1. 

A CZ F I L N Q SZ VI '. ? B DGJ-?:O HT WZ, : CEHK l-iiP SUXZ- " 

A 
C 
D 
F 
H 
J 
L 
M 
0 
Q 
S 
T 
V -
X 
Z 

· -
·· B 
CZ 
E 
G 
I 
K 
X 
N 
P 
R 
SZ 
U 
Vi 
Y 
Z 
, 
? 
II 

--- ' ' - " I -

1 2 345 6 7 8 9 0 I :n. 1II]} V vIvli. W{X X }[ X!L.a a€I e c 
I , , 

D la 1 
2 
3 
4 
5' 
6 
7 
8 
9 
o 

x 
XI 
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Example 2. 

If the geni t i ve of the word pstrokaaizno. ... tlpstrokaaiznytl 
wus used us the key vror d 'und the I p~t t wo letters of the 
indiaator gr oup wer e ••• 01, the substi tut i.on table woul.d appezrr 
thus :

a 1 x j 
i myk 
z n z 
n o 0. 

y P b 
p q a 
s r d 
t s e 
r t f 
0 u g 
k 1ih 
0. wi 

Example 3. 

Using t he key word pstrokacizny again and if the 
indicator gr oup is as oym the cipher s quare ,1oul d appear thus: 
( s ee ovenl.eef ) and the s ube t i t ution t able woul.d r cad:

t» s 
@yk 

p n z 1 
a s 0 

1 Z .3 
y 
ll

m 
S 

s 
t 

o a 
P b 

r q 0 

0 r d 
k s e 
a t f 
c u [!, 

i v h 
z wi 
n x j 
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To E'lrw,nple 3: 

" 11 (0 
C c 

(, A CZ F I L N Q SZ V Y • ?
·@k D.oizny pst r 

BDGJKORTWZ 
o k a c i z n y p s 

, 
t 

: 
r 

CEHKMPSUXZ- " 
o k a c i z n y p s t r 

I 
D i 
F z 
H n 
J 
L 
M 
0 

y 
p 
s 
t 

~ 

0 t r 

Q r 
S 0 

T It 
V a 
X 0 

Z i 

• 
-
: 
B 
cz 

z 
n 
y 
P 
s 

0 k D. 

E t G r 
I 0 

K ke: a-
N 
P 

c 
i 

R z 
SZ n 
U 
W 
y 

y 
p 
s 

0 i z 

Z t 
, 
? 

r 
0 

" k 
I 

1 a 
2 c 
3 i 
4 z 
5 n 
6 y 
7 p 
8 s 
9 t 
o r 

o 
k 

1234-5 6 7 8 9 Q 
o k a c i z n y pst r 

I 
II 

I" 

I II III Dr V VI VII VIII IX X XI XIII 6 ~ e e j 
0 k a o i z n y p s t r ak[tc~znypstr 

~ 
A 
a, 
e , . 
e 

n 

1J 
VI 

VII 
VII 

IX 
X 

XI 
XII 

y 

o 
~ 

P 

i 



----
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Exrunple 4. 

Indicator word as in example 3 pstrokacizny 
The indicator group :- nrksb 
The cipher square would then read:

A CZ F I L N Q SZ V Y ? B D 

------------------4-

An':' 
a y 
D P 
F s 
H t 
J r 
L 0 

:M k 
o 0

Q C 
S i 
T z 
fj n 

X y 

etc. 

k a c i z n y pst ~r '0 k 0. 

r 

And the c orresponding substitution table to it woul d be:

s b n z 
t coo. 
r d p 
o e ~ 

k f r 
a g s 
c h t 
i i u 
z j v 
n k VI 

Y l.x 
pIny 

--_.__ ._._--------~--------------

Exarnple 5: 

The f'ol1.ow.i.ng text is to be enciphered:

Przyjech~em do Londynu 

pr zy je ch aj. em do 10 nd yn u, 
iin ios yrk crn nti toi. itz ptz cik scz yct 

(enciphered froQ exrunple 3). 
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Exnmple 6: 

The text from exmaple 5 reci~hered from the substitution 
table of exr~ple 3: • 

iin ios yrk cra ati tai itz ptz cik scz yct 
vhj hra kcs urIi' tph bfv vpi zpw uve ogi yub 

If the 4th group were the indicator group the 
completed mes s age would read:

(prewnble) vhjr akcsu qftph [asoym , bfvvp Lzpwu etc. 

T"':'Dns: \I.R.L. 

(d) 

Simple Box (without key). 

The plain language text is v~itten horizontally in a 
rectnngle of any size (the Inst line which is usually incomplete 
is filled with dwmny letters chosen at random) and read off 
vertically in the non~~ sequence of the columns from left to right. 
The text thus transposed is divided into groups of 5 letters each. The 
length e~d depth of the box is made known in the message by 
means of the first two letters vmereby numbers ore ch~nged 

into letters by me ens of D. substitution table (o.s in the 
follovring exnmple). Note that in the message punotuation 
marks always appe ar D.S D. combination of some other letter and 
q and figures (in the message) D.S D. combination of some 
other letter and x, as in the f'oLl.owi.ng tqbles. 

Example: 

The following text is to be enciphered:

"Beilfte K8!nngruppen werden ubersohlUsselt, aber nicht mit den fur 
die SprUche bes tirmnten Wurrnzahlen, sondern ueist mit einer 
geschiohtlichen Jnhresznhl. Diese letztere bleibt bei allen 
Sprtichen gleich." 
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Let the follovang be a Let the follovang be a table 
substitution t able for f or punot uat i un Hlarks and 
figures to indioate the figures in the message : 
length and depth of the 
box: 

a 5 0 19 • qa 1 Xl). 

b 6 p 20 , qb 2 xb 
c 
d 
e 
f 

7 
8 
9 
10 

q 
r 
s 
t 

21 
22 
23 
24 

. ( 
) 

qc 
qd 
qe 
qf 

3 
4 
5 
6 

YC 
.\,a 
xe 
xf 

g 11 u 25 
h 12 v 26 
i 13 vr 27 etc. 
j 111 x 28 
k 15 Y 29 
1 16 z 30 
In 17 
n 18 

b e i d e k e n n g r u p p e nw er d e 
n u e b e r s chI u e s s e 1 t q b ab 
e r n i c h t li1 i t d e n f u e r d i e s 
p rue c h e b e s t i m m ten w u r m 
z a h 1 e n qb s 0 ndernmei s t m 
i t e i n e r g e s o h i :0 h t 1 i a h e 
n j a h res zahlqadi (3 s e 1 e t 
z t e r eb 1 e i b t b e i a 1 1 e n s p 
r u e c hen g 1 e i a h q 0- e n d e e n 

The completed mes suge would then appea r thus:

pzinz reurr atjtu ienuh e t a . 

Trns: Y/ .R. L. 


